Background: Predictor factors determining complete response to treatment are still not clearly defined. We aimed to evaluate clinicopathological features, risk factors, treatment responses, and survival analysis of patient with advanced nonseminomatous GCTs (NSGCTs). Materials and Methods: Between November 1999 and September 2011, 140 patients with stage II and III NSGCTs were referred to our institutions and 125 patients with complete clinical data were included in this retrospective study. Four cycles of BEP regimen were applied as a first-line treatment. Salvage chemotherapy and/or high-dose chemotherapy (HDCT) with autologous stem cell transplantation were given in patients who progressed after BEP chemotherapy. Post-chemotherapy surgery was performed in selected patients with incomplete radiographic response and normal tumor markers. Results: The median age was 28 years. For the good, intermediate and poor risk groups, compete response rates (CRR) were, 84.6%, 67.9% and 59.4%, respectively. Extragonadal tumors, stage 3 disease, intermediate and poor risk factors, rete testis invasion were associated with worse outcomes. There were 32 patients (25.6%) with non-CR who were treated with salvage treatment. Thirty-one patients died from GCTs and 94% of them had stage III disease. Conclusions: Even though response rates are high, some patients with GCTs still need salvage treatment and cure cannot be achieved. Non-complete response to platinium-based first-line treatment is a negative prognostic factor. Our study confirmed the need for a prognostic and predictive model and more effective salvage approaches.
Introduction
Testicular germ cell tumors (GCTs) accounts for only 1-2% of all male neoplasma but GCTs are the most common cancer of young men with the highest incidence in patients aged 15 to 40 years (Devesa et al., 1995; Beyer et al., 2013; Siegel et al., 2013) . According to their histological features and serum tumor markers level GCTs are mainly divided into two groups: seminomas (30-45%) and nonseminomas (55-70%). Non-seminomatous type germ cell tumors (NSGCT) are clinically more aggressive (Motzer et al., 2012) . GCTs are model for curable solid tumors for more than three decades (Einhorn and Donohue, 1977 ; S. D. Williams et al., 1987) . More than 90% of patients, including those with disseminated disease, are cured with surgery, radiotherapy, and chemotherapy alone or combination of them (Krege et al., 2008; Motzer et al., 2012; Beyer et al., 2013; Siegel et al., 2013) . Despite high cure rate, long-term disease free survival (DFS) cannot be achieved in 5-10% of patients and optimal salvage chemotherapy is still unknown for them (Motzer et al., 2012; Beyer et al., 2013) . In this retrospective study, our aim was to evaluate clinicopathological features, risk factors, treatment responses, and survival analysis of patient with advanced NSGCTs.
Materials and Methods

Patients' characteristics
All patients who had pathologically confirmed diagnosis of NSGCT and treated between November 1999 and September 2011 at the Departments of Medical Oncology of participating centers (Ankara Dr. Abdurrahman Yurtaslan Education and Research Hospital and Ankara Numune Education and Research Hospital) were included in our retrospective reviews of tumor registry records. One hundred forty male with stage 2 and 3 NSGCT were screened and 125 patients with complete clinical data were included in the study.
Baseline variables including demographic data such as age, history, physical examination, serum tumor markers, pathologic evaluation, treatment types and outcome data were collected. For staging, American Joint Committee on Cancer (AJCC) TNM system (2010 seventh edition) (Edge SB, 2010) and for risk group assessment International Germ Cell Cancer Collaborative Group Prognostic Classification (IGCCCG) criteria were used("International Germ Cell Consensus Classification: a prognostic factorbased staging system for metastatic germ cell cancers. International Germ Cell Cancer Collaborative Group," 1997). This study was approved by the institutional medical ethics review board and conducted according to Helsinki Declaration and good clinical practice. Treatment All patients were treated with three to four cycles of BEP regimen (bleomycin 30 mg, days 2,9, and 16;etoposide 100mg/m2 days1-5; and cisplatin 20 mg/ m 2 days 1-5) according to their disease stage as first line treatment. Salvage chemotherapy and/or highdose chemotherapy (HDCT) with autologous stem cell transplantation were applied in relapsed or refractory cases. In addition, surgery was performed in selected patients for postchemotherapy residual mass.
Evaluation of response and outcomes
After completion of the allocated chemotherapy, patients with normal levels of tumor markers and with no clinical or radiologic evidence of residual disease were classified as complete responders and were monitored without further therapy. Patients in whom markers normalized, but who showed evidence of residual mass, underwent surgery, unless the histologic examination showed viable cancer cells these patients also were classified as complete response. Progression free survival was defined as the time from diagnosis until relapse, disease progression or death, whichever occurred first. Overall survival (OS) was defined as the time from diagnosis until death from any cause or lost to follow-up.
Statistical analysis
The values are expressed as median or percentage, as appropriate. For comparison of the groups, Kruskal-Wallis analysis or chi-square tests were used. When betweengroup significance was determined, data were compared in pairs using the Mann-Whitney U test. Univariate and multivariate analysis was used to identify the risk factors for disease free survival and overall survival. All statistical analyses were performed using SPSS software (version 16.0; SPSS Inc., Chicago, IL, USA). All tests were twotailed and a p value of less than 0.05 was considered significant.
Results
One hundred and twenty-five patients with NSGCT were included in this study. The median age was 28 years (range: 17-57). The most common symptom was painless mass, which 62.1% of patients (77 patients) had at presentation. While 110 patients (88%) had primary gonadal tumors, 15 patients (12%) had extra gonadal disease. Baseline demographic features are summarized in Table 1 . The distribution of the histopathological characteristics of the primary tumor is summarized in Table 2 .
Of these patients, 57 (45.4%) had stage 2 and 68 (54.4%) had stage 3 disease.According to IGCCCG risk classification 65 patients (52%) had good risk,28 (22.4%) patients had intermediate risk and 32(25.6%) patients had poor risk disease. Regional and non-regional lymphadenopathy was documented in 46.4% and 7.2% of patients, respectively. In addition, 27.2% patients presented with lung metastases and 19.2% had extra pulmonary metastatic lesions.
Response
After radical orchiectomy all patients were given platinum based combination chemotherapy (123 patients were treated with BEP and two patients with EP). In all cohort, complete response rate (CRR) was 74.45 (93 ). In addition, complete response was significantly correlated with both PFS and OS (p<0.05). There were no statistically significant relapse rates differences between the risk groups (p>0.05).
Outcome
The median OS was 24 months and 5 and 10 years OS rates were 67% and 63% respectively. Stage, risk group, presence of rete testis invasion and extragonadal disease were significantly associated with OS ( Table  4 ). The median PFS was 17 months and 5-10 years PFS rates were 50%-33%, respectively. In univariate analysis, advanced stage having poor risk factors, and extragonadal disease were associated with PFS (Table 3) . Embryonel carcinoma component was associated worse overall survival rates. Presence of rete testis invasion demonstrated a nonsignificant trend association with the PFS (p 0.079).
Thiry-two patients were considered as non complete responders. Among these, 10 patients were operated for residual disease. Post-operative pathological examination revealed viable tumors in 5 patients and teratoma in the remaining 5 patients. Twenty-two patients in the incomplete responders group received various salvage therapies; mainly TIPE and VIP chemotherapy regimens. In addition 5 patients received autolog bone marrow transplantation.
During the follow up period, 31 patients died (2 patients had stage 2 and 29 patients had stage 3 disease). Seven,10 and 14 patients had good, intermediate, poor risk factors, respectively.8(%25,5)patients had extragonadal disease and 23 (%74,5)patients had primary gonadal disease. 12 (%38) patients who had complete response and 19 (%62) patients with incomplete response died at the end of study period.
Discussion
The data from this study show that extragonadal disease, stage 3 disease, intermediate and poor risk factors, and rete testis invasion were associated with response rate, PFS, and OS.
Standard treatment of advanced NCGCTs is platinum based chemotherapy (Williams et al., 1987; Nichols et al., 1991; Horwich et al., 1997; de Wit et al., 1998) . Although the GCTs are highly treatable disease with platinum based combination regimens, cure cannot be achieved in 20-30% of patients with advanced disease with first line chemotherapy (Ataergin et al., 2007; Keskin et al., 2012) . The role of more intensive treatment and as well as high dose treatment with stem cell rescue have been investigated as a first-line treatment. Despite higher toxicity none of these experimental regimens as part of first-line therapy improves outcome in patients with advanced disease and this approach is currently not recommended for patients poor risk (Kaye et al., 1998; Droz et al., 2007; Motzer et al., 2007; Daugaard et al., 2011) . As expected, treatment outcomes are significantly associated with patients risk group (International Germ Cell Consensus Classification: a prognostic factorbased staging system for metastatic germ cell cancers. International Germ Cell Cancer Collaborative Group, 1997). Ten percent of patients with good risk group and 20% of intermediate risk group did not have CR, as compared to 50% of the patients with poor prognosis (International Germ Cell Consensus Classification: a prognostic factor-based staging system for metastatic germ cell cancers. International Germ Cell Cancer Collaborative Group, 1997; Mazumdar et al., 2001 ). In our multicenter study which included patients with stage 2 and 3 NSGCTs, 5 years OS rates were 92% and 55% and 5 years DFS rates were 83% and 33%, respectively. According to good, intermediate, and poor risk group statification, CRRs were 84.6%, 67.9%, and 59.4%, respectively. These results are compatible with previous studies (Ataergin et al., 2007; Keskin et al., 2012) . Trials after announcement of IGCCCG criteria in 1997 have aimed to identify predictive and prognostic factors for the 20-30% of the patients group who did not have complete remission and who died because of their disease. In the literature published before 1997 in which factors influencing complete response were searched, elevation of levels of tumor markers, especially beta HCG and AFP (Droz et al., 1988; Hanson et al., 1993; Schmoll and Beyer, 1998; Stoter et al., 1987) ,non-pulmonary metastasis and retroperitoneal tumor size (Javadpour and Young, 1986; Aass et al., 1991; Hanson et al., 1993) were reported as predictive factors. In a recently published retrospective study, rate of decline of tumor marker levels is also reported to have a predictive value (Keskin et al., 2012) . In our study, we observed that having extragonadal tumor, stage 3 disease, intermediate and poor risk factors, a high serum LDH level had an inverse relationship with obtaining complete response (p<0.05). It is also noteworthy to note that complete responders had significantly longer PFS and OS.
We did not observe any major differences regarding relapse rates between different risk groups. One plausible explanation could be that the size of the study group was not large enough to detect such a difference. Retrospective nature of the study could also have obscured our observations.
Presence of rete testis invasion has been associated with post-orchiectomy relapse in patients with early stage GCTs (Kamba et al., 2010; Vogt et al., 2010; Warde et al., 2002) , in present study it was found to be inversely correlated with complete response (p=0.049). Additionally this factor was observed to be significantly associated with decreased overall survival. We conclude that rete testis invasion should be assessed in larger multicenteric studies as a potential prognostic factor in advanced disease. Van djick 2004 (van Dijk et al., 2004 and Kolmansberger (Kollmannsberger et al., 2000) have criticized IGCCCG classification for the lack of definition of risk factors responsible for treatment response. Also in line with these observations scoring systems which include factors predicting complete response have been proposed (Hartmann et al., 2002) . Such scoring systems may have the advantage of selecting patients in intermediate and poor risk groups who may carry a different prognosis.
The effect of non pulmonary metastasis on prognosis comes forward as the most important bad prognostic factor at Kollmansberger, van Dijck and Hartman's studies (Hartman et al., 2002; Kollmannsberger et al., 2000; van Dijk et al., 2004 ). However we failed to find such a significant correlation in our study group. We speculated that the relatively small number of patients having non pulmonary metastatic disease have prevented us from reaching any meaningful observation. Although the presence of embryonal component was inversely associated with complete response, this was not statistically significant (p=0.091).As reported previously, presence of embryonal carcinoma was related with poor survival rates in our cohort (Javadpour and Young, 1986; Sweeney et al., 2000; Pohar et al., 2003; Williams et al., 2011) .
In conclusion, though GCTs are a highly curable disease, some patients still have a poor prognosis and optimum salvage treatment for those is still unknown. This situation gives a big responsibility on treating physicians to provide an accurate and precise treatment to their patients. Scoring system and molecular based markers are still needed to predict the patient group who don't give a complete response to chemotherapy.
